The crystal structure of Aurora kinase A was obtained from protein databank 142 (http://www.rcsb.org) with accession ID 3H10. The molecular docking study was performed by 143 Glide XP (Schrödinger Release 2018 -3: Glide, Schrödinger, LLC, New York, NY, 2018 . The identified 144 identified compounds were used in our previous study [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] . These compounds were docked 145 into the active site of AURKA. All the compounds were prioritized depending on the docking score 146 (Supporting Information, Table S2 ). The most promising compounds with structural diversities and The DFT calculations explained the vital properties of the molecular structure [38, 39] . These The electrostatic potential is a handy descriptor of the knowledge about the sites of 212 electrophilic attack, nucleophilic reactions, as well as hydrogen bonding interactions. The 213 electrostatic potential maps were generated to review the structural aspects of a molecule as it 
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The electrostatic map of 5280805 reveals that highly negative points were located at atom 224 O1, atom O3, and atom C23, whereas the highly positive points are located at atom H62, H63, H71, 248
Here, N represents the number of electrons in the reference state of the molecule, and δ is the 
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where N represents the total number of atoms considered in the calculation and ẟ represents the 302 distance between the N pairs of equivalent atoms. The backbone RMSD of the Aurora kinase A is 303 presented in Figure 6 . The RMSD of 3H10-5280863 was observed at a very small deviation at 04.5 nm 304 from 0 to 30 ns and it was stabilized after 30 ns. Among these four RMSDs, the RMSD of 305 3H10-5280805 was more stable during stabilization throughout simulation compared to 306 3H10-5280343 and 3H10-5280863 ( Figure 6 ). The RMSD of the ligands are illustrated in Figure 7 . In 307 the ligand, RMSD of 3H10-5280343 fluctuated more from the beginning to 100 ns. For the RMSD of 308 3H10-5280805 and 3H10-5280863, a more stable time of 100 ns was observed (Figure 7) . In
309
3H10-5280445, there was a small fluctuation at 01.5 nm during the simulation period of 100 ns.
310
Moreover, the hydrogen bond interacting with the active site residues were LEU139, GLU211, and
311
ALA213 of the 3H10. The hydrogen bond interactions throughout the simulation period of 100 ns are 312 displayed in Figure 8 . The root mean square fluctuations (RMSF) were assessed and plotted to equate the 324 flexibility of each residue in the-ligand-protein complexes. The RMSF of the protein ligand complex 325 denoted the minimized fluctuation for all the complexes (Supporting Information, Figure S3 ). The
326
RMSF did not deviate much during the simulation period of 100 ns and the average RMSF values 327 were kept constant for all the complexes.
328
Furthermore, we have analyzed that the stabilized systems are plotted by potential energy, 329 total energy, pressure energy, and temperature energy. These parameters analyzed by the system 330 were stable during the MD simulation (Supporting Information, Figure S4 -S7 
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In summary, this study identified inhibitors against AURKA and identified four inhibitors 577 using various in silico analysis. The computational studies provided deeper structural insight to the 578 interacting residues of LEU139, GLU211, and ALA213 with the hinge region of AURKA.
Furthermore, the molecular dynamics simulation was used to understand the conformational 580 changes on the ligand protein complexes. In MM-GBSA analysis, the molecular docking studies 581 were validated and it was shown that the derivative molecules were a binding capably of the 582 AURKA. Also, density functional theory calculations were confirmed for a small amount of
